Arc volcanoes commonly show evidence of mixing between mafic and silicic magma. 
INTRODUCTION 32
Many arc volcanoes are dominated by interaction between mafic and silicic magmas. 33
Recharge by hotter, more mafic material is frequently cited as an eruption trigger, and 34 transfer of volatiles may be important in both promoting mixing (e.g. Eichelberger, 35 1980) and advecting heat into, and remobilising, the overlying crystal-rich silicic 36
magma (Bachmann and Bergantz, 2006). Magma mingling (incomplete mixing) 37
produces quenched magmatic enclaves, crystal clusters and other clear disequilibrium 38
textures (Anderson, 1976; Bacon, 1986; Clynne, 1999) . Recognising the products of 39 magma hybridisation (complete mixing) is important for understanding the relative 40
proportions and compositions of the end-member magmas, the likely impact of 41 repeated recharge, and the processes causing mass transfer between magmas. originate in mafic magmatic enclaves or 'mafic inclusions' (Martel et al., 2006 ; 46 during mixing in the chamber (Martel et al. 2006) or by physical break-up and 48 disaggregation of mafic inclusions by shearing during ascent (Humphreys et al., 49 2009a ). This physical transfer of crystals will increase magma viscosity in the conduit 50 and therefore has implications for eruption dynamics, as well as the potential to be 51 used as a tracer of the mafic component. With effective mixing, one might also expect 52 to see a mafic melt component. Melt inclusions and matrix glasses are commonly 53 used to track magma evolution paths and assess magma storage conditions (e.g. timescale of interaction between andesitic and mafic magma, which is thought to 58 drive the eruption, would also be invaluable for volcano monitoring and hazard 59 assessment. Here we examine evidence that magma mingling does involve transfer of 60 mafic-derived melt, preserved as heterogeneity in plagioclase-hosted melt inclusions 61 and matrix glasses. 62
63

GEOLOGICAL BACKGROUND AND SAMPLES STUDIED 64
The Soufrière Hills Volcano on Montserrat lies in the Lesser Antilles subduction zone 65 and has been active for approximately~300 ka (Harford et al., 2002 and TiO 2 subtly increase with SiO 2 , and also correlate with each other (e.g. figure 1d ). 106
The high-K inclusion population has lower CaO than the low-K glasses, and slightly 107 lower Cl (figure 1). Two inclusions have high TiO 2 but low K 2 O (figure 2). High-K 108 glasses were not present in pumiceous samples. 109
110
Matrix glasses 111
Matrix glass was analysed in samples without significant groundmass crystallisation 112 
Timescales of between mixing and eruption 208
The glass compositions and distribution can give further insight into the physical 209 processes involved in transfer of material. For example, the lack of K-rich glasses in 210 pumiceous samples (see earlier) implies that K-enrichment occurs during slow ascent. 211
Many of the K-rich compositions are matrix glass, with relatively few high-K melt 212
inclusions. This also suggests that transfer occurs primarily during low-pressure 213 ascent and crystallisation, and could be explained by lower shear stresses in the 214 conduit during rapid ascent of less viscous, less crystalline magma (e.g.
Melnik and 215
Sparks 2005) compared with the highly viscous, strongly crystalline magma that 216 erupts slowly during dome growth. 217
Elemental diffusivities can be used to assess the timescales of this process 218 
